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CHAPTER 1
PROJECT OVERVIEW
1.1 Introduction 
Information handling is extensive and critical in the work of most 
organizations. Hospitals are also one of these organizations in which information 
systems have especial importance. It has been estimated that as much as two thirds of 
the work of health professionals within the hospital involves information handling. 
Sufficient information is essential to the health care process, to the management of 
health care organizations, and to the advancement of the field through research and 
teaching. Almost all healthcare professionals need a large amount of information. It 
is an essence for the quality of patient care and for the quality of hospital 
management to fulfill these information needs. Currently healthcare relies heavily on 
the ability of health information system (HIS) to assist in the diagnosis, management, 
education, and to health services provider.
Due to the importance of information processing as a quality and cost factor, 
a hospital has to invest systematically in hospital information system. The amount of 
clinical data is increasing concerning to the advances in medical information 
technology. Otherwise hospital information systems are going to shift to distributed 
2systems in stead of isolated systems. Because of these reasons, hospitals are 
encouraged to have an adequate system to manage hospital information system.
First of all, this thesis considers various models for hospital information 
systems and comparing them with 3LGM.
In next step, current information system architecture of UTM Clinic is 
defined by using Unified Modeling Language (UML).
Going step further, it determines the quality of information system in UTM 
Clinic by developing 3LGM respective current HIS. At the end, it proposes a new 
3LGM for UTM Clinic according to the HIS requirements and information needs. 
Suggestion about implementing the improved system strategy is the following step in 
this study.
1.2 The Background of the Problem
Heterogeneity is inherent to hospitals. A hospital consists of various 
organizational units with differing tasks for various types of healthcare professionals. 
Since integrated care should be the aim, a high degree of interoperability has to be 
reached. This requires intensive internal communication among organizational units 
and healthcare professionals as well as external communication (Winter, Brigl, 
Wendt, 2003).
The hospital is itself a system, precisely a socio technical system, in which 
human beings and machines carry out specific actions following established rules. In 
this context, it is not surprising, that constructing and managing communication and 
interoperation needs a socio technical approach (A.Winter, and R. Haux, 1995, A. 
Winter, B. Brigl, and T. Wendt, 2003).
Managing clinical information is a challenge with unique requirements, and 
so far, no system has been able to address the complexity of the entire hospital 
3environment. Some medical information systems such as Hospital Information 
System (HIS), Picture Archiving and Communication System (PACS), Radiology 
Information System (RIS) and Laboratory Information System (LIS) are used in 
hospitals now, but they are usually heterogeneous and isolated. Data is incomplete, 
workflow is discontinuous, and management is not uniform (Xudong Lu et al. 2005).
Hospital involves a multitude of patient-hospital interactions, and these 
interactions require a complex network of communications and information systems.
There is a lack of information to support the primary processes. The respondents 
suggest data management and files to be patient oriented in stead of specialist or 
departmental orientation.
As an attempt to explore the problems in the heterogeneity of hospital 
information, this research shall focus on a particular small-medium hospital i.e. UTM
Clinic.
In this thesis, Three-Layer Graph-based Meta-model (3LGM) has been used 
and developed to support management of information systems at the Health Center in 
University Technology Malaysia. This model effectively describes and models HIS 
by hospital functions, application systems and physical data processing components.
It serves to uncover weaknesses such as unintended redundancies, bottlenecks and
etc.
1.3.   Problem  Statement
1. How to support strategic information management in hospital informtion 
system (HIS)?
2. How to understand the hospital’s enterprise functions and the way they 
can be adequately supported by information and communication
technology?
3. Which model is able to provide a terminology or ontology for designating 
HIS and their components which will serve as a blueprint to information 
system managers? 
44. Which model is able to represent different aspects of HIS (functions, 
logical tools, physical tools) and also the relationship between them? 
1.4.      Project Objective    
The objectives of this project include:
i. to study the current UTM clinic information system architecture
ii. to determine the quality of information system  at UTM Clinic by using 
3LGM, Heidelberg reference model, and Requirements Index for 
Information Processing in Hospitals, Version 1.0b.
iii. to propose a hospital information system (HIS) model for UTM clinic 
iv. to propose an implementation strategy towards implementation
1.5.      Scope of the Project
These are the identified scopes which define the boundary of the project:
1. This research will look at the hospital enterprise functions recognized in 
UTM Clinic and their existing path with application components and physical 
data processing components.  
2. This research will focus on analyzing current status of information system 
architecture UTM Clinic.
1.6. Importance of Project
The heterogeneity of a hospital is reflected by its HIS. Like an architect the 
information manager needs a blueprint or model not only for planning the 
5information system but also for directing and supervising it. HIS models are used to 
support the description, management, and operation of HIS. A good model 
adequately supports information managers in these tasks. A 3LGM model is a HIS 
model which comprises not only technical and semantic aspects but also computer-
based and paper-based information processing. Therefore some benefits of this thesis 
will be:
 Helping information managers in hospitals to understand the 
hospital’s enterprise functions themselves and the way they can be 
adequately supported by information and communication technology.
 Supporting information managers to manage HIS better.
 Give hospital managers a blue print to supervise the information 
systems and utilize them through the mission and goals of their 
organization.
 Improving management control
 Providing modeling concepts for a hospital information system which 
seems to be adequate for information management
 providing various means for analyzing models of hospital information 
systems, which seem to be valuable support for information managers 
in hospitals
1.7 Chapter Summary
In this first chapter a brief introduction about the project and how the project 
is going to be implemented has been discussed. The problem background and 
statement has also been discussed in this chapter to give an introduction of the 
project and to explain why this project has been proposed. The objective, scope and 
the importance of this project have also been pointed out. Hopefully, by developing 
the project successfully, the objective and aim of the project can be achieved.
